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(54) ^liIi«JC^TSfc*©#lia*J:^tJl,^ig^i|i««:SS5S:e,^JC^O^^& 



(57) mm: 

ilRSOlSjf. titf7-f-^HESD« 
«*^*fc»4jfiS«JEEI/OAy7rl3»*. H— *«± 

iciBg pjtE t vfzBm&£. wow mttttmvf&sfeUk 

(10, 3 0) Sr. 2-p©Sfc-54fiS£fflHTffrjM- 
*. If'JlM (11) coj^ffl (14) 

» (16) Ktt*«*&AU mtb&tf-mmfrm (1 
8) SJBiSL. flMK*J:Z£rt;i'?'MttMHKe*j& 
TSo W8t^xAOrt««» (3 6) 

(ii') ro^x/NjiHtcjeofcgu^ (4 0) £gm£ 

ifclC. I^ + yt;H (5 0) £j£ft$-t*T@ 

S#£/W?V#&®Jt#e£HMM (2 4, 5 2, 4 
6, 5 4) 




(2) ttm¥ 8- 1 7 6 9 4 



^«ig^*« (i o) ^m^T^mx'Sb-or ■. 

(i i) i. iMMffifflli^ (14) ±lc 
fiit^ttAvx^ (12) ZmMtzmig ; h3IB*-# 

{£©sg2g&# (i6) w^ffiTtr. mtb&frmmfcm 

(18) ^^-rSRPi ; iWE¥;iN£8«©?g 2 
©ffl#&*-l5f1i#Jf <h. itu"E4^l#S«©?fSlgWi'<t© 
^©ifyMc. (2 4) £J&dc"f -SSPg ; f»E¥ 

ig#*«©Se 1 SMhfclCftS-raJg 1 *^ (2 7) Srffi* 

3 . 3 #)V h*«©«ie«ffi^*-r*SB 2 (28) 

t:si»i#i (29). tminm^m»m± 
\z®.wrz>miw.tb&?t-8in&m (3D, *sj:tfKMs 

lS#&^mH#S±tC{iST'5m2¥3£#@ (1 
1* ) £#-T-5S« (3 0) £ffl*-r£&fe fc ; ffiESS 1 

fttt^wftJi (29) ©seiasa (3 8) mt^mi 
mib^mnwm (3D ©sBi»»i*i»*UT, mr 
w%2*mfcm di' ) ©saj95# (40) 

U ifflEflil (2 0* ) 

C^Em 0©»# (18' ) * 

ib 1 mm*m#mts 1 
oa>gp»±cteH-rs. w,2mmwm (42) 

2>&m ; mrES6 2^«#Jl©-SB£|ifc£U WESg 1 SI 
gi^SifcJiii J: iflttEH 1 Si!6jA*-i5imft:ew5^ 0 ©SB 

5)©X7V (44) tc. y- (4 6) &&f&-r 

*mttm (5 0) £ffcft2-tf, fl&EffiUg:*^— tHCfco 

t. metBifiM^^Ri&MeJBiai&i&^aHitfii 
©3£9©bs#££, WEm3##fts^e>»gt$-e--5S 

Pi ; DMEfflS*'*-- (5 2, 5 4) ZWtfL 
^ (2 8' ) ttGJB 1 WKe&M*M<DMB3Bi 

^©jg£S« (3 0) t^t : jvw¥m#xm d 

1* ) 1 »#±fc«M^J6 1 (2 
0" ) ;iH2Il»i#i#iOTT. ft^MBAUlr* 

(18') ; lWfE/l^i' 2 «S»±tcficll 
t^2M»@ (5 0) ;Mt;iISili^f^ft 
»*J:tf«rESai&*8Ml#«*. MESS 2 

#>&z>-m'm#mMj5<D^vi; (44) ic^ttetifcffliii 
x^-- y- (4 6) T'$>oT. ililEM;i'i'*iftlfi«i 



£©ig£*K (3 0) TfeoT : (1 

i' ) ©sg i gB#±ic&M-r3fg i mm^m&m (2 

0 ' ) ; MESH 1 i?ffil¥alMfcJf ©TT. SoiErtJW 

(18') ; ffiEAOU* 2 «#-t»C&« 
-r^>^2^^g (5 0) ;il2^1IK¥*fl:I*J: 
tf*nE«*a*Bi«#Ji£. I»EMI 2 

iftESfl 1 ii«¥ilM*@*3.ktfME&<&&* 
Sim^B^wx-yv 5 (4 4) {caSt-tenfeffliJiiX^- 
•y- (4 6) T*ot, *9EA*;l/^¥«#:*S©^3^ 
±«cemTSmFEffl(lilX^— y- ; ituESI 1 iSBi^jSttlf 

pi\zi5^-c&i<Dm2%&-rz>&iftMmm (5 2) ; 

is «fctf ME£ 2 gf»itCfc^T^ 2 ©JP£ $r#-r-2> 

Sg2#8Sm*£ (5 4) T'&oT. AtrE&2®JP3t*iitE 
£l©JSS«fcOt>J»^. ffiE£ 2 4HB1Btt (5 4) 

^©fg^gfc (3 0) -CSoTiW^SS (1 

1' ) ©*i»#±icffi«-r*iBi (2 

0 ' ) ; MEfB 1 ilffflOTT. 

¥a!f£S1£©£l 1 «#©±KH£«-r 

(18') ; WE/t^f ¥3W*=»«OSB 2 tcGiM 
"f 2 ###B (50) ; ffiES 1 !»IS¥i»ffB4i <fc 
tfWE«#i&*R*#Ji*. WEfB2*i»#JBA^6»« 
MEffS 1 «R¥*#«*<fctfflME««>&*« 

«#g><x*©x-y->* (44) fcKwsnfcfiax^— y- 

(4 6) j»EA)l^ ¥##*«©?£ 3 SB#± 

K&gU 3. 3#;H-*«l©«$&mj£Sr*r-r-5l*9BBM 
OSFET (28) ; *«fctfME» 2 ¥*#Jl±fc:te« 
-T-5JHi7^-;UK»«4Jt^ (ESD) #83§^ (2 
7) ; fr£>&LZ>Z.£&&mi:T2>mm. 

[0 0 0 1 ] 

[*iit±©*ijffl»»] *%wit. -f&ftizmmmmzm 

^.WW^m^mW&W. (mixed thin-film and bulk 
semiconductor substarate). ?£>bZfliZ- ! t<Dlfc&Lj5&l,Z 

[0 0 0 2] 

rj£3fc©fta5] *^t±. i 9 9 4^3^ 4 atctaissn 

fcShih-Wei SunlCJ; -5 "Protect ion Device for an Inte 
grated Circuit and Method of Format ion"<hi^$tl7S: 
*B4**lFttUMi 08/205,477^, *3j;^l 9 9 4¥4fl 
2 5 BfcUiiS^nfcCraig S. LagelC±-5"Static Rando 
n-Access Memory Celt and Process for Forming the M 
emory Ceir£H3nfc#H#lffflBiB08/232. 968^tC 



(3) 



ftmW- 8- 1 7 6 9 4 



[0 0 0 31 mm^\mt. a#. si^^tt. ajjb 

■h (I/O) /ty K£^©#£t-£rtgiMElS&<»:©ffi!;:ffi 
B£*15,, Umm^i** »*iS:*(ESD:electrostatic d 
ischarge)5i^©«fc3(e. »l>a»«E*»I/0^y K 

MOS h7>v J X^C0P?««)E«^ 1 5#^h-e^-g>CD 

t, «si^ttMos*aigiK-rtt4#icaM-efes. L 
tAbT, mos h^>i;x*#&iS2nft^££-e& 

•St. I /OI~\ y KIC1 0 0 0 tfUU b£JS[*-<biiJEE£:^! 
cntT, JOB (SOI) ^IAfflMyij3> 

±\zm^y <i -)v k e s r>&mmT&ffii8.-r ; b z\ tit. 
yj-)UFm<m (fox) ftMU&F oxoMfflH 
Hfift (SOI) »±#*«»-r*<o-e5FBiS6T*-3-fc. 

[0 0 0 4] Jn^.T, iiJU/EMOS F E T©<fc-3& I / 
OA*-.y:7 7le]i&©$ifgf&<heat dissipat ion) IS, mi&& 

otigft:i*t ITiSSnt^s. A-y 7 7leISS« 

oT, HWM^CtH SO I &W(Ci5^T, a 
*ftHHta:5. MAT. iKSOI MOSFET 
it. V— X*3«fctfKl'-f >*ffilHO/t'f • X±-y 

:/A* y ^ ^/E (b i po 1 a r-snapbak vo 1 1 age) *5(g H £ t » 5 

[0 0 0 5] 

(J 3. 3 Mie^.J: 0 t>«ie«EE (Vcc) tfftb>EM 
Sfcte^iC. SO I <Dm&%m'fe-$'2>Z\tiZf3.Z>. S 
ftcsoiSItli Vcc#2tt;;H-J;«3A^<&-5 
t. ^•v>*;HB«»C**bfc* : P-iE?L»»c«t-3T7 
>^-r>x-f (runaway) CO F^A^D, f-K7>vX^ 
• 7 -y^ 1 (single-transistor latch) ©iiCia<hfc'5,> b 
tctf-?T. iiso I cxA_t(c3. 3#;uh£jfc«5 
^Kmi^Ciii. SiSOI^XA®^ 

[0 0 0 6] 

ric*ft*IB*-r-5. ^lS6^±tcaAvx^ (implant m 

ask)?»«Bstifc*»*s«*fflaf*. a*a* 

■43J:c&w? ££¥*#£«#<J&j£3 ft. A*;i/£ 

1 U f**»#*»£«©Jil2ffl# 



L, 0tt&*JEJ&*3. 3#;H-ct«3fe<S^^2*^^*« 

[0007] *s§w©<ft©iiigCT«. mm^izmm-f 

mt. n^y^mwmwit. c©A;i^s«©sgigB# 
±\zmvt>ntz$%imm¥m&m 

S«C0^lSP»CD±tC{4MT-5o * 2 amp 
^ ¥##»&©£§ 2 gB#±!C-£>iMt-£„ MS 1 »W*iJ?#: 

m&£zfm&&&mnfcmMX<D^>y isizmmx^-- y- 
s »«-r*. -©«£. finax^— y-tt. a* 

;U/7 ¥##««©!§ 3 gB»co±lcfig-r^o 

[0 0 0 8] cne>©:fcJ;tf-?-©ft!}©#gt fc^tftefij 
j&tt. SM*BffiK:ll*tt»*&ftfc«T©l¥«ll&Sl9ia* 
<=>. J: 9 IS 6 (CSS? 2 ft J: 5 „ llfecttLT. 0li 
&t*L*>— ^©JfcT»avnT^£IRTtt&< . UttWIe 
it^ L,T\,*tii\,W£<D{&iZ b*5£W<D^ffimtf*s7L <btt 

[0 0 0 9] 

^f®0-e*-rfecOT-*-5o £*xe>©0«^<©l^-*fc 
te^«WJe|^&©®ig£jrcLTl>-5. lfc*bT, |b]— 

(D^fzitmmmzmm^mizit. m—^mmmm^ 

1 £©A\IU^S«1 1 ©fglffltfrl 41IC7X 

a i o^fflf3n5. A*;u^¥ig#s 

izm^n^mx^tuiK ^^1211 isi i©m 
2^1 6zmmtEnfz&£®-?. ssi oi;ftA»i 

SIL. (insulating species) C0-T :*>S:A*;Ui7 

1 1 ©stuffia- 1 6 cftAt*. aAtts^iT-tt 

izm^Th^^o 7X?12lt 7tM/y^K$tli 
troiCSIvx^ (hard mask) ©iiftiiAvXi'l: 
»0. A'J^^ftlfil 1©*B»»14*J, ffiA5!L 

a©raie»*sw*©*i»ji:-r*. aA^aa©^. y* 

h • 77->i©«fcp)5:«©ji!lIi£ffll/»T 1 ¥ 
1 1 ©^®^ f-VXi/12 £B&3<-r -5. 

[0010] aA«ia©^^. m& 1 0 (c«s 2 tc^r 

m#mi somite. 2ooo^i5ooo*>^x 

A-r^*^-- 1 siiifcilt^^. 

so 1 t^ommit. eamm 1 siicfiitsy'jj 

>II2 0(Cj;oTL^^.^<f#etl^:«liS$s2a?-r-5> 



(4) 



t$Pf)¥ 8- 1 7 6 9 4 



tctbizm^zn* z<Dmm2 o\$s o o^L2 o o o 
i o tt, rt)M?miSM& i i 2 o 

[0 0 1 1 ] B3tCi3^T* #BtS«2 2, 2 4, 2 6 

^siioi:wt§. ftmmmz. mmmiz. 7^- 

JWffitfa (FOX) T*D> FOXOM*ftlilft 
I^MM^Il 8£*&1 lOWf 

K»fttt(dua] field oxide) eo#l8««fc(!»T^a. 
[0012] -ISOlS»2 OWJ^S^l 1 

{3^-fcfc^(C, rtgBMOS FET2 S <D&ot&{&MJ±S 

o i m&*:uwmtt2 o±{zm&?z>z.tbT^z>o m 

4CHMOSFE T^^ntt^^ »KBB^±*Ctt 

V-VFH >®^2 5 ^T«fiE$tl«>^>^ • 

^fl^^P (punch through protection device) 2 7 ffi 
SStlTl^. d*ie»<Z)S«tt, MOS F ETGDSSjgPf 

ESDflj«»*^fc:»£;£ft*aRTfa 

[ o o 1 3 ] si 5 1 2 *mw<Dm 2 mmm\z & 

(initial thin-film substrate) 3 0 
3 0H Il¥^12 9, «^^2 9^T(CfeB^^> 

3 i, &<kzsmm&m3 icdticsh 

iSll' &cfctfiiSSI/f 2 9fcL ->'J3><0 

ffl«»I*«3 0tl/T, KJfcftAfdJ; 
-SS^P^^i (standard sepratation by implantation of 
oxygen) (SIMOX) OXA, £tclZ/*0> K • T> 
K • Xy^ 1 • A*y# (bound and etch back) SOI (B 



ESOI) Ul/\Sffl^SCi*«T$5. iI129(D 
±«ffi±lc, gl»S3 2SMn. SS«#JB3 2<t 

§^ Cin6«CK^$n*KTH&(ri. Si«ft:JI3 2(D 
BWH. Tia)»il2 9*ffiat§i(hT*§^ d 
n»CO^Ttt£tT©»^T«tOWat&^5. 1S3 0 
C0^1g|5^3 6 00±iCVX^ 3 4«»JGK'T«^ Sfi3 

oa)»28f»««msnfc*s3a-r. s«3oo^isb 
^3 6n wi«iHiK^«ic*rtan*Bfaffl«jc:3*je-r 

[0 0 14] 0 6fC;fe^T, S&3 0<D SUISSE 3 8 £ 
X7?>^lt, iW13 2, MKI2 9, 43<fctf« 

«MR«*I3i©-SS»SL, Tlcffilt*n;i/ 
>lfiir »4 0*BtBS-fr -Static, M^teJl 
<£>SID <£>HP# (remaining portion) 32' , iRiOjS 

18' ^S1"o x-/^>^«, T^teS-r^A*;p^*fi 

[0 0 15] *©igm mnzTK-r&oiz, 1^3 
oo>±.*bb±.ic, »2R*#i4.2 6»rti / , mi mm 
»m<D&v<D&ft3 2 ■ 43«trXA # ;i/^s«i ia>»m8B 

»4 0«lt^ S2Rt#|4 2lt ffi*©f+»S 
*6ffl^T»Ut5ui^T?*S. «2K«#J|<0JP3 
tt, 5 0 0ft^L4 0 0 0-t>{f7s hP-A^Hcht 
S£ia*T*, »*L^IBHttl 0 0.06^1/3 0 0 0 
t>Who-Am B8 Jc^f £5lc, S2 0MI 
*I4 2ttfflSX^-ij"4 6*»JBS"r«fc»»C«^6n 
Z><DT\ 580<Offi#3 2 ' , 2 0', 1 8 * CDXy>?4 
4tf»i#i4 2fc+»J»<r*il<!:3*«#*fc«K"C* 
<5„ ^2HI#:I4 2 i:bTffiV>^n^plBg14«&^« 
»©ffi»rtt, ifty'jnx Sfty'jHX SfttfUX. 

ttfclr*. ?g 1 a£®#:Jf 3 2 te, m2sgS^S4 2^mtC 

^2il^i4 2l:ffl^btl^Wm ftlR«ttJH3 

2 cd«» £ s& & c t a**«n? $> £ o 

[0 0 16] K^Stt-f • X^^>^ (R I E) MS 
«©^SL, X 7 y4 4l:«iX^-U-4 6Sr^fiE-r 

^>o «Bx^-*tt, I2ilfti^j|$i:fe<t§^ 

15 5 0 0^L4 0 0 0*>^X hP-ATSS. 5&£ 
©*2»«flc*|»5fe"r*c:i!:»Cj:-3T, Ai^Sfil 

[0 0 17] B9I1 y\*;l/i7 
^^>^;US5 0^^fiin^ft«(deposite) ^ii^ 0 Tic 



(5) 



&ffl¥-8- 1 7 6 9 4 



X.¥?*zs*)\,ttmmW\Z&^T> glfili«:I3 2 
it. It^*yt* • y'Ja>«I2 0 ' Kttftia 
n-5 © £ K <*A >) 7 1 L T m Hg"T -5 „ 

[0 0 18] — .Bitf^v-^Wf 5 0#-H}-&JP£. 
IP^X^- y-<t«t£^CiS5£<fcftofcftf>. 01OtC* 
•Tck^lC, #»;:lftm#B©2l9©gB#3 2' 

&gB#3 2' ¥E{tifflS^ffoTSS3 

#©5R#£*T*ii£S*£«jfi-r*;i£a*-c*, me 

7.^<— y-4 6#*;R©2o©8B#£#8i-f-5. 

[00191011 Cfcl^T. M30 lC#ilfl®*£ 2 
2' , 2 6' , 5 2, 5 4^Mt§. Citfe, #$t 

0' lZ\t#mm&2 2' <Dfr£Ml&^. MWIti'* 
>"fW»5 0ICtt»Ht««2 6' ro^*^-r-5„ UA> 
L&^<=>. 7>HitM^5 2, 5 4tt<WIIX^— !*4 6J1B 

ic^j&^n^., #m««5 2*x^— wmmfflizM&i 
u — #$NB««5 4£*^-tf©/w*W»ffiK:»fiS; 
■r-5. «hx^— t»-4 6.ttss«**r»-c*o> #m£®^ 

©»^3&#<fcA;U:?g«,h©|g©^{;:*3i/>T, <t#tc^ 

[o o 2 o] @i 2(c^i-<c«, *mw<Dm2mm&nz 

(gVccrtSPMOSFET«r«B£-r-5vli^T^ 
-5. — 7j, ftfi©iiSVccMOSFET\ *Ac«ffi»l>-rtl 

#•5. gfcvwa, A;i^gB:ft©±(;:. J¥H7^-;i/FES 

[0021] *wnm\z^$.ft&m&<Dmw&£.z$m7f; 
«. *%wiz&t>zm&<ng><zmt)-r>b<DT'$>z> < , n 

jgb. i$glSO I *?*J;l«* JUKE SDffii 

«±K:E«?ISl7?»*c<t*«W6]4»i:6:ofc. Mir. S 
OlS^©^t)0JC, A\H/£ • yija >±fc I / OA-y 

«C}»ei»#T**©T. £n& I/OA--y7T(Hl?§lCck 

oTfg££ns^©i?yftffl^&#£n&„ micbu©^ 

tt. *^BJ«. 3. 3^JUhS7t«5^;Ph^^-»fc«?) 
lCA;P^#*flc»»*»»t*^4:«C«J:-3T. Cine©* 
7 «ffM S O I £ * «t 5 IC bfc C <h 
5. 



[0 0 2 2] Z\V>£o\Z. ^fgBJJlCj^T. *ffi®SS(C 

zfmztmLtz>&g&&£zfm&£$b±izffi%.-rz>. z. 

#*W«-©ftfl£ttfc£i6« £ #88 L TIB* L a&O 0^ 

snfc*«, ^^ttcnes^LfcHiSCTicPE^^n-s 
ct^titino-eite^. *^^©*t#^e^ffij-r«. 

±lC«fiE^n^>MO S F E T&itfE S DflMSsti^ tcfg 

jeanaimttfeLTfc^. an, aasntttflESt 

<h**0-r'5 : b©T$)-&„ 
[Bffi©f«*fcBl9I] 

[01] *SSW©m*lfiWcJ:4JW*fcJ:tfrOU2r8 

[0 3] i**«ic.«t4»ffll*±rx/'c;u^« . 

^^s«*^-r*MEixe*^-r»f®0 <> 
[04] *mw<D%zimmmiz£2>mm&&w*)i<?M 

[0 5 ] ^mmow, 2 m6«»c«t *»w*«i:WAiu^» 

[0 6 ] #fgBJ©Sil 2 ilWi: J:«ttlU3J:ZftW? ffi 
[0 7] *5SW©ai2#H6«'!Hc«k4»IB*«ttX/t;u^fi 
[08] *fg9i©ss2*i6Wc£*»iK*«fctm;u*ii 
[0 9 ] *5B9i©36 2 ^imi: 

[010] #3SW©f6 2*160!llc£**ffllfcJ:tfM\»l>^ 

[011] &ftw<Dstz2mmtmz£z>mmis£zfirt)i>i7 

[012] *3EW©*2SSi«Wt-.fc*»BM3J:tfAVI^ 

[##©1891] 
ii, 11' 

1 2 VXi7 

1 0 S« 

i8,3i ffi©i£#.§§m#n 

2 0 y'j3>IK 
2 2, 2 4, 2 6 
28 MOSFET 

2 6 7J-)V\*mtmWLi$. 



(6) 



Ziffl^S- 1 7 6 9 4 



2 5 

2 7 

3 0 

2 9 

3 2 



mm&m 



3 4 VX^/ 

4 2 ?g 2 

4 6 fliJllT^— tt 

5 0 Xk^+ytiH 
5 2, 5 4 #Bi®*§g 



imi) 



[0 2] 



20 





[0 3] 



[04] 





[0 5] 



[0 6] 






[0 7] 



[08] 





[0 9] 



[0 10] 



ar 



3? 



48 SO 



s//y/////\ 



44 



30 



SO 



(7) 



- 1 7 6 9 4 



[011] 




7D> b^—zs<DMg 



(51) Int. CI. 6 

H 0 1 L 27/08 
27/12 

29/786 



3 3 1 E 
D 
F 

9056-4M 



112] 



F I 



H 0 1 L 29/78 



6 13 Z 



